Mice can recover from pulmonary influenza virus infection in the absence of class I-restricted cytotoxic T cells.
Intranasal exposure of athymic (nu/nu) BALB/c mice to influenza virus leads to a persistent infection of the respiratory tract from which the mice die, usually within 3 to 4 wk with symptoms of general cachexia. However, if these nude mice were injected 1 day after infection, with approximately 10(6) cells from individual virus-specific MHC class II-restricted Th cell clones, they showed greatly reduced mortality and the titers of infectious virus in their lungs were reduced, often to undetectable levels. By coinfecting mice with pairs of antigenically distinct viruses and subsequently determining the extent of clearance of each type of virus, it could be shown first that the clearance mechanism was immunologically specific but did not display the typical crossreaction of class I-restricted cytotoxic T (Tc) cells. In addition, neither primary nor memory Tc responses could be detected in these mice. Second, Th cell clones promoted clearance solely of those viruses that contained the specific Th cell determinant, i.e., Th cell-nonreactive bystander viruses were not cleared. These findings were compatible with virus clearance being effected either directly after recognition of infected class II-positive cells by the transferred Th cells or indirectly via promotion of a glycoprotein-specific antibody response. The latter seems to be the case because transfer of Th cells into infected T and B cell-deficient SCID mice did not result in virus clearance, although transfer of an anti-hemagglutinin antibody cocktail did. Thus, a virus-specific Tc cell response is not a requirement for recovery from a pulmonary influenza virus infection.